;e3e>@| 6T@wc, ~~~ " L ~uc - 1TRAVELI NG DEVI CE OF TRANSFER CRANE
BACKGROUND OF THE INVENTION 5 Field of the Invention The present invention
relates to a transfer crane, and nore particularly, the present yentlon
relates to a traveling device of a transfer crane, which uses. onlg‘bneu¢|re
rotating section and one steering angle fixing section per an 10 underfrane
constituting the traveling device of a tnansfer crane, can reliably prevent
tires frombeing deviated inward or outward during forward and backward

novenent, standi nERAGtaNCoPEYAGE sPH WP gAY ™8n of the transfer crane
and can fixedly maintain tires at respective steered angleslﬂ”ﬂ””ﬁﬁ'mummlon
of the Related Art A transfer crane serves as a kind of port

wherein, as shown in FIG 1, a pair of girders 3 are supported bwsf@ur |eg
menbers 2 and a.t$%@KQ%Uﬂﬂ1@FnﬁﬂﬁtéHV@ﬁT¥ﬂ% pair 20 of girders 3 to
transfer cargo 5. The transfer crane is wdely used to transfer cargo 5
such as a container box, at a container wharf or a container storing place.
A transfer crane 1 is provided with a traveling device 100 which steers and
travebs the transferlareheht ffovandiom a 2~ desired direction. Cenerally, m
the traveling dew ce |00, ,= 2 ~ ~ Z002 _2_ four underframes |10 each
havi ng two or fourhd ipessaitpporterda ipai redfateaddloe cbaamsisGeaf drheaet r angf er
crane 1. The transfer crane 1 can be freely capable of forward and backward
nmovenent, shereli ngarwoi@tliaon yand tiedeviiedemicgr dniventhbynt heeahtded ofot he
traveling device 100 having the underfranmes 110 to each of which tires are

mount ed. Fl &avelihg de¢hesabE Ca Vi e eraiinder Whabk hédsisdiial ione &Are
exanpl e of a conventional traveling device applied to a transfer crane. As

shown in Fl{t2iRAGndar faharr%nélgt@@ﬁlri& & ﬁ@@hﬂge%re&%ar gke hadies
| 30 rotatably disposed around a pair of supporting shafts 12

respegti Ve'é{ndé/)ﬂ;]r%ﬁhes%&%élttd’c‘i %raﬂge 1tr5{?eiﬂ‘? C@%ﬁ‘u&@atdf‘ h§ Ccrr% §rdr! S

supported by eight tires, one ti 140 i's r|va Iy mount ed to eac Separ at e

body 130. %Pa%{""' S&n | Rt %lgfafp %?x Lglefe%r Be%n%u%%q;lg%gdbgn%grd

Si xteen tires, Ires are-d y nDunte o each “separa

or outward during forward and backward movement, standing
rotation and sideward migration of the transfer crane and can

fixedly maintain tires at respective steered angles.

15
Description of the Related Art
A transfer crane serves as a kind of portal crane 1
wherein, as shown in FIG. 1, a pair of girders 3 are supported
by four leg members 2 and a trolley 4 is mounted on the pair
20 of girders 3 to transfer cargo 5. The transfer crane 1is

widely used to transfer cargo 5 such as a container box, at a
container wharf or a container storing place.
A transfer crane 1 is provided with a traveling device

100 which steers and travels the transfer crane 1 to and in a
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desired direction. Generaily, 1n the ftraveling device 1C0,
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body 130. A travel driving section 150 for driving the tires 140 is
provided to each underfrane 110. Each separate body 130 of the underfrane

| 10 has a rotating hydraulic cylinder 160 for changing a steering angle of
the tire 140 and a fixing 20 hydraulic cylinder 170 for f|X|nqrgthRiﬂm2I40
at a steered state. In other words, the conventional traveling device 100
of the transfer crane 1, which enploys the_construction of the underfrane
110 as shown. in FIG 2, includes four travel 2;: driving sections 150,

ei ght rot at ifeythyddggirames| ﬂh&e?@cﬁcbavmg Saffd ©F ghtu¥ i kiheS hydrRrn§ @
cylinders 170. In the conventional traveling device 100 constructed as
nenti oned aB®é, o3 sedellenPrangabsell FhetweansgmcEafe ot ARRN§TAYRFAUI i ¢
cylinder 160 and the fixing hydraulic 5 cylinder |70 are nounted to each
separate bodyrars0 éf eae uplerfieshy 1cepablet rekt urarwsfrc hendr aberkwgrd
device 100 is conplicated, weight is increased and a hi gh manufacturing
cost is requiovenenpl setan@indereoriiomn iegalsideareti nggdevicoe 1P0tke shbdwn
10 in FIG 2, by individually driving two rotating hydraulic cylinders Z60
whi ch 5 ar e ofr thiedédabel ingwdaviraes 100harvespechté weldgr firaneac h 10nter ¢acme
110, a difference is achieved between steering angles of the two tires 140
whi ch run alcdnghdohetiaesl armeroucitedunt erences, respectively, whereby 15
deviation of the tires 140 upon standing rotation of the transfer crane 2
is prevented. However, 2aigli 4 féchdntar iics viiadusedan nuddeatf rahk tiheusdtat img
hydraulic cylinders 160 nust be individually and precisely controlled so as

to accuratelgn holanpdled dheat idoaver0idA8 orthogonad tevitdespexteaditag a
through a rotation center of the crane 1. FIG 3 is a schematic view of

anot her underhha@By| hkaﬁératmgsm hed BXeNPhe ShcRNehdss oy entd any

traveling device applied to a transfer crane. As shown in FIG 3, an 2

underfy ame 218,t0Ln4 Nt &a L ANENLIANBL G 8V e e ARYIGEE WS sposed around a

pair of supporting shafts 120, respectively, which support the

crane 1. In the case that the crane 1 is supported by eight

tires, one tire 140 is drivably mounted to each separate body

130. Otherwise, in the case that the crane 1 is supported by

15 sixteen tires, two tires are drivably mounted to each separate

body 130. A travel driving section 150 for driving the tires

140 is provided to each underframe 110. Each separate body

130 of the underframe 110 has a rotating hydraulic cylinder

160 for changing a steering angle of the tire 140 and a fixing

20 hydraulic cylinder 170 for fixing the tire 140 at a steered
state.

In other words, the conventional traveling device 100 of

the transfer crane 1, which employs the construction of the

underframe 110 as shown in FIG. 2, includes four travel

driving sections 150, eight rotating hydraulic cylinders 160

o
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- 2 APP 20U2 -4constructed in the sane manner as the aforenmentioned
underframe 110 of FIG 2 in that two separate bodies 230 are rotatably
di sposed around a pair of supporting shafts 220, respectively, which
support the crane 1 and at |east one tire 5 240 is nounted to eg W@Bﬁte
body 230. The underframe 210 enployed in this exanple is differentiated
fromthe aforenmentioned underframe 110 ofy FIG 2 in that, because only one
rotating hydrauljc cylinder 260 and one fixing hydraulic cylinder 270 are
used in eachPdoetftferfiramy ?I@réﬂﬂl?vﬁy%ﬁﬂﬁﬁﬁété7éodies 230 constituting the
underfranme 210 are connoted with each other by a connecting rod 280, when a
steering angl e of IBnEN¢| N ismagnd ragpaiaf edpvage 28 | conHangagd as
steering angle of the other tire 240 of the other separate body 230 is al so
changed i n agntiered ogkedels ammFeblenr ough celeedoniecttihag r 081289, thieer eby
steering angles of front and rear tires 240 are sinmultaneously adjusted by
t he sane anvobetifthe hyomeentconeylinderel iLh§ devd cahas Shewngi myEr@ulic
provi des advantages in that the nunbers of the rotating 20 hydraulic
cylinders 2601 amiet hé70i xireg nmydrtad | o cgbhchderpaZ@fealbedyutl bwoft ahleal ves
of those of the rotating hydraulic cylinders 160 and the fixing hydraulic
cyl i nders 2ufdesfrsdmawnll®, FeGstZuctheeelyf tttee consteliatg otewicd heoentiisr e
traveling device is sinplified. However, due to a structural limtation a'S
shat, duri ngompaivHirg,r efayhonisf iideeddansinel aCchagh dantfi€cturing aost2002
-5respective tires 240 cannot be held orthogonal to a rotation center of
the crane 1j@ngedutisteend, a frame center line LI of the underframe 210
cannot but extend through the rotation center of the crane 1, the
conventional travgldhg devinee &rdhkebaalr epndef 86t sdvi ddhatocakl thewhi res
240 cannot be arranged parallel to tangential |ines drawn on a rotational
| ocus yof the, trapsf cyane 1.. Apot LT uUng i L :

30 F3es! ©, bgpeni‘d %Qiu%ﬁlg ta. 4 n]gu ey ?r'o‘tQ'EEhéfpgu‘;)séilr%:ilﬁgtcy of

states, by ich it T's inpossible to originall’'y elimnate a
inward or o&m&&ew%d Onwl?:{cﬁ beare provided for two tires 140,

respectively, in each underframe 110, a difference is achieved
between steering angles of the two tires 140 which run along
outer and inner circumferences, respectively, whereby

15 deviation of the tires 140 upon standing rotation of the
transfer crane 1 is prevented.

However, a difficulty is induced in that all the
rotating hydraulic cylinders 160 must be individually and
precisely controlled so as to accurately hold all the tires

20 140 orthogonal to lines extending through a rotation center of
the crane 1.

FIG. 3 1s a schematic view of another underframe

illustrating another example of another conventional traveling

device applied to a transfer crane. As shown in FIG. 3, an

]
&

underframe 210 for this conventional traveling device 1is



10 tires 240. This problemof the' conventional traveling device of FIG 3
is nore seriously predom nated when effecting standing rotation of the
transfer crane 1. Concretely speaking with reference to FIG 4, assum ng
that a center Ol is the rotation 15 center of the transfer orangpPR g two
vertical lines are center lines of left and right underfranmes 210,
respectively, which are spaced apart from each other by the sane distance,
direction change of the tires 240 of each underframe 210 is conducted in a
manner suchCPmEETUGHSpardl | eFN]i dE3MBf B2PBepar &Sl el B amt Heransad 16y etwo
separate bodi es 230 which are connected with each other by the rotating
hydraul i ¢ cytderfaranesd ldnh® & Hel cortheldt | Hiptr dev8Eragieé er Sogied. 2FRep&for e,
the front tire 240" and the rear tire 240" of each underfrane 210 cannot
but be st eerethttabvhedssprseast eerdvigd apglrair. of epppeyuem | ghafiben 2€Re
tires 240 cf four underfranes 210 - 2 APR 2002 -6run along a

ci rcunf er encespfcta veiliyg| @hCchoseppect standiang rlotatd @t dfeatshie oneatidfrer
crane 1, the front tires 240" of the front underfranmes 210' and the rear
tires5240" 40 tie moeatednder éacnmese 2t cabedgansed to run along a circle
which is 5 increased in its radius by the distance of )R in conparison with
a circle al ong wieh tinedéee@rantd r es1 R408mpiotde fiont thnger Ekamese 21 @s and
the front tires 240" of the rear underfranmes 210" run. As a result of this,
if the frongitfdemtd@@edofrrbhethe brepememeesidarnesetdamandibhesr @ac. tires
240" of the rear underfranmes 210" which run ahng the outer circunference
and the reag threna240beebubbechigntonendeydaiamgs not@auand theihaent 2kores
240" of the rear underfranes 210" which run along the inner circunference,
are driven gl4thgsaregspeedt,ydhriis f@?ﬂ?ﬁéé’r menig oged thi&s Naveedch
reduced angul ar velocity when conpared to the latterly nentioned tires.

anc?@ as tﬁﬁaerframe 210 and two separate bodies 230 constituting the
underframe 210 are connected with each other by a connecting
rod 280, when a steering angle of one tire 240 of one separate
body 230 is changed, a steering angle of the other tire 240 of
the other separate body 230 is also changed in an interlocked
15 manner through the connecting rod 280, whereby steering angles
of front and rear tires 240 are simultaneously adjusted by the
same amount.
The conventional traveling device as shown in FIG. 3
provides advantages in that the numbers of the rotating
20 hydraulic cylinders 260 and the fixing hydraulic cylinders 270
are cut down to halves of those of the rotating hydraulic
cylinders 160 and the fixing hydraulic cylinders 270 as shown
in FIG. 2, whereby the construction of the entire traveling
device is simplified. However, due to a structural limitation

25 that, during standing rotation of the transfer crane 1, the



underfranmes 210 are biased inward or outward due to a difference in angul ar
vel ocity between the fornerly nentioned tires and the latterly nentioned
tires, proper standing 20 rotation of the transfer crane 1 is obstructed
and partial wear of the tires occurs. In this connection, even in the case
of relatively increasing a speed of the front tires 240" of thg APRM)?
underfranmes 210' and the rear tires 24(? of the rear underfranmes 210" which
run al ong the outer circunference, A~ ~ ~00z roblen1a5500|ated
With the bi &8SBFCHEVE attbRS o?@h@ﬁ??%t nB? éaweartﬁ%@% £ dayotayithe
fact that the two separate bodies 230 of each underfrane 210 are connected
with each ot¥&tepyofh&hpofatPiglhyBradPEEceY i AdEFaPBOCEMERE heie donrfekt i ng
rod 280 to define substantially a contour of the parallel ogramas descri bed
above, sincébeheundefiraged £ear cenrpes A0 angenRd0'thgbughcthendeptatian 210
cannot but be changed in direction only by the sane angle, when drawi ng a
line from aceateer of d¢heh ofande 1fir ohbe ampnveat ibhpés R4V eliBgande@u® to
the rotation center 01 of the transfer crane 1 and a |line orthogonal to an
axi s df - eachudfferbe firoontdafettreaint ithes 2401 ahd 24i0%es | 240 s damanbé readily
understood that a great difference exists between steering angles A and A
of the frontrandgedapatril sl 240" tamdeP4@4)] respectdreeny,orofa eachatibonal
underframe 210, each of which is defined by the two lines. In FIG 4, due
to the fact lbhat bliethet arhopfbr| ocase of bhe taanst epbucrame ini slidtecloprcle
C whi ch extends through centers of the respective underfranes 210, and a
runni ng direetiate@f sxadkstiripy 24hiich pataliel inpoasilbngeniad abridgnea 20,
which is drawn on the circle C, if the standing rotation of the transfer
crane 1 is efifipehete akopdsd hsi riatatd ondwarecys, cdultRakaf Heliontoingerdnane
210'a and the right rear underframe 210"b are biased inward and the |eft
rear ynderfrangs24ppa and the right front underframe 210'b are biased
outward. As a 2~ consequence, even in the case that running speeds of she

front This problem of the conventional traveling device of

FIG. 3 is more seriously predominated when effecting standing
rotation of the transfer crane 1. Concretely speaking with
reference to FIG. 4, assuming that a center 01 is the rotation

15 center of the transfer crane 1 and two vertical lines are
center lines of left and right underframes 210, respectively,
which are spaced apart from each other by the same distance,
direction change of the tires 240 of each underframe 210 is
conducted in a manner such that two parallel sides of a

20 parallelogram defined by two separate bodies 230 which are
connected with each other by the rotating hydraulic cylinder
260 and the connecting rod 280, are rotated. Therefore, the
front tire 240’ and the rear tire 240”7 of each underframe 210
cannot but be steered to the same steering angle.

25 Consequently, when the tires 240 of four underframes 210



- 2~~~ ~200 8 tires 240" and rear tires 290" of the respective
underfranmes are differentiated fromeach other, snooth rotation of the
transfer crane is not ensured. This drawback is worsened in the case g a
16-wheel ed 5 crane in which each underframe is provided wt h'azp%'aR 28&
front tires and a pair of rear tires. Nanely, in the case of the 16-wheel ed
crane, because four tires which are nounted to each underfranme, have
different rotation radii, tangenti al di r&cti ons and angul ar vel ocities upon
st andi ng rotari ehond 20 divsumfanshee ofare direlevi @t iton edffechie stianglgnigs

i ncreased and thereby snooth rotation of the transfer crane 1 cannot be
guar ant eed. rddbrteiovergf dilmcaransfeat coane atli ushof f1dre 116 nelse€14@d tifanster
crane 1 is remarkably increased in conparison with a width thereof, space
ef ficiency bHforat conder freamasha?2 ¥0’or add aheomteairnerirsisord 4y pdfaicehes rleargel y
deteriorated. In this sense, while in the conventional art, an 8 wheel ed
crane i s manmder fiisecdsr 21@r ihancaudéd wheelred crlame;, decavsket WriBrwheel ed
crane has a ground contact pressure which is two tines that of the

16- wheel ed Oficreasdd aanned bed20s agequately staadeon rwgak ilhouwggiaraBonAl so,
since the container wharf or container storing place nust be designed to

bear the ingigasgdcakbovabhengr uaghcehkaciedr esstdL, 24@di f opak @xpanses
are required for foundation work or concrete work. 2 5 S U~II~IAR~OFT

HE | P~h. ~' B\idrdrksd 21072 Ava~ dw -2 AsCOkdiBgl Yaadhe r esept ipyention
has been nmade in an effort to solve the problens occurring in the related

art, and a pridmiy Rl eghr ofythe present invention is to provide a 5
traveling device of a transfer crane, which uses only one tire rotating

section per an qugrgr§g§8§9do%aﬂﬂh%1i@P%ytH e%?%&ttﬂﬁ. szQﬁgggiggFHe

devi ated i nward or  outward upon travél Tncluding forward and
nnveTSnt’ S%fghlr%béé¥f¥éﬁg% %ﬂﬂy and the rear tires 240” of the rear

underframes 210”7 which run along the outer circumference and

the rear tires 240” of the front underframes 210’ and the

front tires 240’ of the rear underframes 210”7 which run along

the inner circumference, are driven at the same speed, the

15 formerly mentioned tires have a reduced angular velocity when

compared to the latterly mentioned tires. Hence, as the

underframes 210 are Dbiased inward or outward due to a

difference in angular velocity between the formerly mentioned

tires and the latterly mentioned tires, proper standing

20 rotation of the transfer crane 1 1s obstructed and partial
wear of the tires occurs.

In this connection, even 1in the case of relatively

increasing a speed of the front tires 240’ of the front

underframes 210’ and the rear tires 240”7 of the rear

25 underframes 210” which run along the outer circumference, the



sideward mgration of the transfer crane. 10 Another object of the present
invention is to provide a traveling device of a transfer crane, which uses
only one steering angle fixing section per an underfranme and can fixedly
maintain tires at steered angles which respectively enable forward and
backward novenment, standing rotation and 15 sideward nigrationzompphgmz
transfer crane. According to one aspect of_ the present invention, there is
provided a traveling device of a. transfer crane incluyding _a plurality of
inder f 1 amesPEARFERATTTREITGR "Hid ok SdFark dTIaeE™ & edlhof Wieh at

| east one tire is nmounted, the 20 traveling device conprising: a travel

dri vi ng sec??%ﬁeﬁnun?@ﬁttésaﬁolé&@@ die BFCt heCkr Ghetanber daP sparate
bodi es of each underframe, for driving tires; a tire rotating section
acting on oReddest KeOf rint cafly Medrr§EpER ard ObctliesCorne@edr uni BRf raed, fer
providing steering force to at | east one Lire 2~ nounted thereto; a
connecti ng 8Eke¥ ono¥onkbet edobetimren hyravld2 Aylinggz - 260r opndandheear
separate bodies in a nmanner such that a difference is induced between

st eer ibng angbereafinchenyd f 380t tanswifinengubheasteetingaf oppeowhi ofi ithe
provided to the one of them also to the other of them and a steering

angl e 5 fi xpagakkztdgrant oxs f drbagilst@erbnyge anglieseoftehef foront andd reear
separate bodies to desired ones. According to another aspect of the present
i nvention, theecomAectiargl seddt owfcomprt seadart oage cannectdmg tr odcducobrect ed
to one of the front and rear separate bodies, a 10 short connecting rod
connect ed tehémgedt her dofedtinrd romty ang trar ssgpasateepodhes, daadiagj ai nt

| i nk havi ng one end which is coupled to the underframe between the front
and rear sepasat erhipdiescapdrtbe ehbBr ogndnko rwbBhehahhe rkarg taeasectiong rod
and the short connecting rod are connected. 15 According to still another
aspegh of theqpFapent; itheerbLaRioh hearsiaerding rapgbet Fad Adk $8GH0nN and
conprises a rotating yoke which is nounted to one of the front and rear
separat e bogdi $nt0okenbgbegr atby ﬁﬁftﬁg‘ﬁgg r?tefheéaeéﬂ tde apgle | $r6QF MBHgWEA

engagi ng grooves in a nanner suc
tires 240’ and 2407, it is to be readily understood that a
great difference exists between steering angles A and A’ of
the front and rear tires 240’ and 2407, respectively, of each
15 underframe 210, each of which is defined by the two lines.

In FIG. 4, due to the fact that the rotational locus of
the transfer crane 1 is the circle C which extends through
centers of the respective underframes 210, and a running
direction of each tire 240 is parallel to a tangential line

20 which is drawn on the circle C, 1f the standing rotation of
the transfer crane 1 is effected along the rotational locus,
the left front underframe 210’a and the right rear underframe
210”b are biased inward and the left rear underframe 210”a and
the right front underframe 210’b are biased outward. As a

25 consequence, even in the case that running speeds of the front



20 engagi ng grooves correspond to steering angles of -the tires which
enabl e forward and backward novenent, standing rotation and sideward

m gration of the transfer crane, respectively, and a fixing cyIinder having
an engagi ng pin which is selectively engaged into one of the enga

grooves to 25 fixedly maintain a steered state of one of thafﬁﬁ%h MRnd rear
-11- - 2 APR 2002 separate bodies. BRI EF DESCRI PTION OF THE DRAWNGS 5 The
above objects and ot her features and aﬁvanta es of the present invention
will beconethbre aéBar@ﬁ? aFeer FaTFeadr he F@FP%EFh@Fd%?%??@ﬁFmeS
description when taken in conjunction mnth the draw ngs, in which: FIG 1
is a schemaff€ pEldFEEPIVAtH eW P P at PHF R 1§m%%H§tFQE@Fh®Ponathe
conventional transfer crane; FIG 2 is a schematic view of an underfrane

i |1 ustrati nrans ERamyaneofisaneéneBaRIohal travel i ng device applied to a
transfer crane; FIG 3 is a schematic view of another underfranme 15

i I lustrating anot Beisegfaapbechf Lanvpheenednienthenalaser afeld nhodéwdeled
applied to a transfer crane; FIG 4 is a view illustrating an arrangenent
of under f r anesné orinexgiiaimi egcla pndbrémumaused mpondstianditig & opat ko fof
the traveling device of FIG 3; 20 FIGS. 5 through 7 are schematic plan

vi ews- of afrontdetfresreand |aistaiat iof) @eaconstresct | Banely,a i avel idegedef ce
of a transfer crane in accordance with an enbodi nent of the present

i nvention, wherebawid&led ctows tdasisset €enedtt e enabl eh tdwe: thiAnsfeer ter ane
to be capable of forward a_za 25 backward novenent, FIG 6 shows the tires

steered tc ensahl ainde2 fABRe20QAvel 2theféranst eptatane tradie, capapjentafal
standing rotation and FIG 7 shows the tires steered to enable the transfer

crane to begcapad éndf ashdanstidafi geabibopic k! Goon8 Sthhaugh o tareoschgmatic
views illustrating
10 the transfer crane 1, deviation of the tires is increased and
thereby smooth rotation o©f the transfer crane 1 cannot Dbe
guaranteed. Moreover, since a rotation radius of the 16-
wheeled transfer crane 1 is remarkably increased in comparison
with a width thereof, space efficiency of a container wharf or
15 a container storing place is largely deteriorated.

In this sense, while in the conventional art, an 8-
wheeled crane is mainly used rather than a lé-wheeled crane,
because the 8-wheeled crane has a ground contact pressure
which is two times that of the 16-wheeled crane, it cannot be

20 adequately used on weak foundation. Also, since the container
wharf or container storing place must be designed to bear the

increased allowable ground <contact ©pressure, additional

expenses are required for foundation work or concrete work.

SUMMARY OF THE INVENTION

N
N



5 operations of Iimt switches installed on a steering angle fixing section
of the traveling device, wherein FIG 8 shows a state in which steering

angles of the tires are fixed for the forward and backward novenent of the
transfer crane, FIG 9 shows another state in which steering angles of the
tires are 10 fixed for the standing rotation of the transfer crane and FI G

10 shows still another state in which steering angles of the-tj gw
fixed for the sideward mgration of the transfer crane; and FIG s
view illustrating operations of limt 15%w tches installed on a rear

separate body. DETAILED DESCRI PTI ON OF PREFERRED EMBODI MENTS Ref erence wi | |
now be nade in gréaterdideyhyl tloe apPesprief envett mrbddismérgerofmadse in an

i nvention, an exanple of which is illustrated in the acconpanyi ng draw ngs.
Wher ever possifbiré, toheo baarethreefreodieasnumenat snogv il Hhe usédtelir aughouid t he
drawi ngs and the description to refer_ to the sane or |ike parts. 25 FIGS .
5 through 7 aargrscrensdiect Maf mews ofesarg  invehtaon zDaz tel3mdedkr are
illustrating a construction of a traveling device of a transfer crane in
accor dance wrhkeanngnbodienir of tihaspeeseniné nwalitdromsewheneiynofd Girlfe
shows tires steered to enable the transfer crane to be capable of forward
and 5 backwai@ai@ngmestribhGped sMOWmddE rakesarst eefredré Di &fiabl gréfent
transfer crane to be capable of standing rotation and FIG 7 shows the

tires steeredrbg epaly e Jheot r aasigfesr angiatra bercapakle of upbaeverdel

mgration; FIGS. 8 through 10 are schematic views illustratihg operations
of Timt SW&%@G&% f&ﬁ}}zﬁlcl ea%d%a%k%?&rm&@eﬁé}ﬂ! € sft'a%ﬁb ?S%Eé@fbri)far{&‘e
travel i ng device erein FIG 8 shows a state in which eering angl es of

the tires argdghéaglgéﬁ%#ygﬁgmy@hg 95%“ ﬁggwgrqlnnvenent of the transfer

crane, FIG er state I'n teerrng angles of the tires are
fixeddor the stapdipg 15,501ation 9l e Lhanghobaciane: 8nd Ayl shovs
traveling device of a transfer crane, which uses only one
steering angle fixing section per an underframe and can
fixedly maintain tires at steered angles which respectively
enable forward and backward movement, standing rotation and
15 sideward migration of the transfer crane.
According to one aspect of the present invention, there
is provided a traveling device of a transfer crane including a
plurality of underframes each having front and rear separate
bodies to each of which at least one tire 1is mounted, the
20 traveling device comprising: a travel driving section mounted
;g at least one of the front and rear separate bodies of each
underframe, for driving tires; a tire rotating section acting
on one of the front and rear separate bodies of each

uncerframe, for providing steering force to at least one tire

25 mounted thereto; a connecting section connected between the



state in which steering angles of the tires are fixed for the sideward
mgration of the transfer crane; and FIG 11 is a view illustrating
operations of limt switches installed on a rear separate body. 20 First, a
construction of a traveling device of - a transfer crane in ag OPanﬁﬁzmjth
an enbodi ment of the present invention will be described hereifia rr-wth
reference to, as an exanple, a 16-wheel ed;gransfer crane shown in FIG 5.
"~'"he traveling device 10 of a transfer crane according to the 25 present

i nvention cdiobé applli eGatto EReAEd ot elORErs: i BY @ - manper R suqyp2that  a
-z4transfer crane 1 having four underfranmes 20 each of which includes front
and rear rotditfdigrensepamsat exddicesbSovaan eatpevindwhipodl esw ofi ridem0 Ere
nmount ed. Each of the four underfranmes 20 is structured in a manner such
that it 5 bdgiavaniyting| tdessbeeriravedrar i whing) seetporvisdd dne thea eone
rotating section 60, one connecting section i0 and one steering angle
fixing sectiocdn 8ten,Thelssvavel tdrd vohigeseotfi orhédd( f andt iaonstdarsupphiygle
driving force to the tires 40 thereby to enable the transfer 10 crane 1 to
be travel ed.fikhagcapegnbhonmalr dfivdimy apearaidSesgE ChE caneber remToaly
applied to the transfer crane 1, nmay be used as the travel driving section
50. Since areARCEEHErSONPIAUYI @n aBdifcPoyvess transm ssion schenme of the
travel driving section 50 are not directly related with 15 characteri zing

features of the pnesgplihyVvept i@drhdet didRetd@FCrimd i BRSséher erRfeMtdn be
omtted herein. In the present invention, while two travel driving sections

may be mounted teohabht flgt hee b Qﬁﬂ%ﬁ%@%ssegar@Bﬁgbogbﬁﬁeé%&nénukégyu

respectively, for directly driving all 20 tires 40 of "each underfrane 20,

LS, PrefeLtaflebhal e dlnd 0P ORSLN Uckhanalng! TRLLT Leatlaneohddigsent] re

traveling device t hat power irectly transmtte y to the rear

thi & thse, - AtotinopatPhehnd Vaddeofeduld ol ALt RS: T T, Frdvel

drivinQ Se%gggzéépéfékéS%d&%éggegngoatngﬂgafink having one end which is

coupled to the underframe between the front and rear separate
bodies and the other end to which the long connecting rod and
the short connecting rod are connected.

15 According to still another aspect of the present
invention, the steering angle fixing section comprises a
rotating vyoke which is mounted to one of the front and rear
separate bodies to be integrally rotated therewith and is
formed with engaging grooves in a manner such that the

20 engaging grooves correspond to steering angles of the tires
which enable forward ana backward movement, standing rotation
and sideward migration of the transfer crane, respectively,
and a fixing cylinder having an engaging pin which 1is
selectively engaged into one of the engaging grooves to

25 fixedly maintain a steered state of one of the front and rear



.- L ~1iS ~~I~~ -15separate body 30" to be integrally rotated therewith
upon i nplenenting steering operation. In order to change a traveling
dlrecticn of the transfer crane 1, the tires 40 nust be rotated by
predeterm ned angles 5 around a pair of supporting shafts 11 which support
the transfer crane 1. To this end, in the traveling device 10 according to
the present invention, a tire rotating section 60 is provi ded=forAPRage0?2
underframe 20. The tire rotating sectionld0d is not specifically limted 10
to a specifbersreatiethadieso long as it can rotate the tires 40 into desired
steering directions. In this regard, it is preferred that a hydraulic
cylinder 61 be used to constitute the tire rotating section 60 in a nmanner
such that one end of the hydraulic cylinder 61 is rotatably fastened to a
support 15 21 of BReERMiEydRI@ATEOROCANTHL MeRAGtINGS end of the hydraulic
cylinder 61 is rotatably connected to any one of the separate bodies 30
and 30" of the underfrane 20 in a state wherein the other end of the
hydraulic cylinder 61 is spaced apart fromthe supporting shaft 11' or 11"
, as shown in Fl Gbhe &od¥¥ adgfeRQ,7.ankn olthks @é@f@fé@damrb&mmtge@f ofthe
present invention, it is illustrated that a first crank pl ate 62

securel y mouR edy i diie &ﬁ@@ﬁtﬁparﬁu@ bed¥ord’ rdrde abphess 8l |z¥fﬂé}t aged
therewith and the hydraul ~ r. cylinder 61 ~s con:~ected 25 between the

first crank.plalg, 63 apd Hﬁﬁl@H@H@rBe%%19édtH@%crl tgbe%heHufake361n
underfranme 20. By the construction of the tire rot ?lng section 60 as

descri bed an%fhnéélHfa€§§dEﬁE'&§mﬁﬁhkﬁd%%.@%1Eﬁ actuated, as the first

crank plate aroun € dupporting shaft 11', the front

separate body 30 alsqg 5 rot ted.aro por.tin haf_t
wher eby a Steerlngié i s 4 é% %JQSb 1EcTYRPRS Ll inustra%lng a

10 construction of a conventional transfer crane;

FIG. 2 is a schematic view of an underframe illustrating
an example of a conventional traveling device applied to a
transfer crane;

FIG. 3 1is a schematic view of another underframe

15 illustrating another example of another conventional traveling
device applied to a transfer crane;

FIG. 4 1is a view illustrating an arrangement of
underframes for explaining a problem caused upon standing
rotation of the traveling device of FIG. 3;

20 FIGs. 5 through 7 are schematic plan views- of an
underframe illustrating a—construction of a traveling device
of a transfer crane in accordance with an embodiment of the
present invention, wherein FIG. 5 shows tires steered to
enable the transfer crane to be capable of forwarc ana

backward movement, FIG. 6 shows the tires steered to enable

N
G



angle of the tires 90' nounted to the front separate body 30" is changed.
In the traveling device 10 of a transfer crane according to the present

i nvention, because only one tire rotating 10 section 60 is nmounted to each
underframe 20 to supply steering force directly to the tires. O'ng(@fe
separate body (for exanple, the front separate body 30') ther b@ cﬁ eer
the tires 40, it is necessary that the steering force of the tire rotating
section 60 be also applied to the tires 4G of the 15 other separate body
(for exanpl eéhet heanefer separatte bedyaB@)e taf whiachlinhersteeidmarfdrils .of
the tire rotating section 60 is not directly supplied. In other words, a
provi si on for shoansihet ithgeshetstest | g éodlcle: ofhd herdrigfer atrahiengoseet i on
60 fromthe front separate body 30" to the rear separate body 20 30" is
required. Teaphbseedfl,sidewdrel pigsenionnvention, the connecting section 70
is arranged between the front separate body 30" and the rear separate body
30" to transmt thegsteeipgrdagice 10f 4he GLichenkolat inguwsecti nsthiting

t her ebet ween. According to tt~e 25 present invention, the connecting

ecti ~i5N 7T~hpb®atOMss ~bT: Cli@it 1dwitches? ARRAGEG M MBNRRSYRD thafie When
a steering angle of the tires 40 nust be maintained at 0 or 90 for forward
and backwar ¢ pNgMEAL Qfn SrdRver & 00114 Qkvilect NERbEBDST BIG SN dws 311

the tires 40 are accurately held at the steering angle of 0 or 90 as

shown in FIGS,3 %_Jhi&?gsité’!}%@xgt @gllggé%eéfd' pust. be steered 4 ¢ Lhei

predeterm ned steering angles suita or the standing rotation of the

Lranst er o a0fudraSLERT LS00k SRoglnblie LEOPRTEEASAD: oL the Lients

separate bo rear tires € rear séparate body 30" are
10 differentjated fram eagh ot her. Consequently, as described above with
Fot or once. t SPENE s AR 1B W TRRS SIMERLAY 1 AP SO LR (A R0ke Al
constitutes_one qépg racterizing features of the tra¥$lin device 10

S

accordi ng t 61¥Re STRPEAPP oL Th AT 40f CRENEF PRSI ORhE 1G-

underfranme 20 are 15 held orthogonal to |ines extending through a _center of
a 10 shows still another state in which steerihg anglés of the

tires are fixed for the sideward migration of the transfer
crane; and
FIG. 11 1is a wview 1illustrating operations of 1limit

15 switches installed on a rear separate body.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Reference will now be made in greater detail to a

20 preferred embodiment of the invention, an example of which is
illustrated in the accompan&ing drawings. Wherever possible,

the same reference numerals will be used throughout the

drawings and the description to refer to the same or like

parts.

N
[l

FIGs. 5 through 7 are schemat:c olan views of an



standing rotation | ocus of the transfer crane 1, whereby inward or outward
deviation of the tires is prevented. That is to say, the connecting section
70 which constitutes one of characterizing features of the traveling 20
device 10 according to the present invention, connects the tr?gé ﬁe [ate
body 30' and the rear separate body 30" with each other, in a R éuch
that, when the standing rotation of the-asane 1 is effected, depending upon
a p05|t|on (a front position and a rear position) of each under f r ame 20
with 25 respederfrnehel igfaatingd 2a cagsiteiohipy Plomt Pogetiog aeyics -
2 ASR 2002 -18rear position) of the tires 40 in each underframe 20, the
tires 40 ruphi agtakbageanciraner igi rceatdpraeewahl ?heembpééma@trgﬁnﬁhg

al ong an outer circunference are held orthogonal to the |ines extending

t hrough t hepresnmer ofiveheigtandihegesnr ot & i od | slowss oft itthe t stemfast ¢pane
1. When the crane 1 is standingly rotated in a counterclockw se direction
as in FIG énaldlest ediel ngrangfer 2k mahmet heof riomt dapaéd e400f i sfaateardn ned to
be larger than a steering angle 22 of the rear tires 40", whereby the front
tiress540' rhunkweyrdl mngendie, oW, 10 showsinteeencecandtbbeediead tenapge40”
runni ng along the inner circunference are held orthogonal to the |ines

ext endi ng tfoughidtercentar 6b blecHAIdH T OLALLAY rOCUSIf anbe rtrcansf er
crane 1, as described above. It is preferred that the connecting section 70

for 15 differgmiating thestoatdng angla 09 o hadf erhsseparabge bedyrao’
and the steering angle of the rear separate body 30" from each ot her,

conpri ses, @gosdmQn 4 @f@%wa@dthEQHQQtl@na | oG conneqtiigy 50d161 are
connected to the front separate body 30', a short connectlng rod

connect ed 9. riear vsepar af e hadv. 20, 305 pe AN hd OBRL |10k 7%&1%@9 one

end which is rotatably Tastene 0 the support 21 of the underfrane

betwegn t he; Iﬁgtoa{lh ndr ea st%%Q?Eﬁt Snggg' fx dgt%ﬂéjc 30 oafncthtehetr%gﬂngn‘;z

whi ¢ connec ong connec ort connectlng ro
wi th each ot her. 25 The Iogq ﬁtln 71 1s \ connegted
8 t e?e P

ojie - zMPIESGEFD k578 Sl bl e ek E

62" whi ch %égethe tires are fixed for the forward and backward movement
of the transfer crane, FIG. 9 shows another state in which
steering angles of the tires are fixed for the standing

15 rotation of the transfer crane and FIG. 10 shows still another
state in which steering angles of the tires are fixed for the
sideward migration of the transfer crane; and FIG. 11 is a
view 1llustrating operations of limit switches installed on a
rear separate body.

20 First, a construction of a traveling device of- a
transfer crane in accordance wi%h an embodiment of the present
invention will be described hereinafter with reference to, as
an example, a 16-wheeled transfer crane shown in FIG. 5. The

traveling device 10 of a transfer crane according to the

25 present invention can be appliec to the aforementioned



is opposite to another side to which the hydraulic cylinder 61 is
connected, so that the long connecting rod 71 is spaced apart fromthe
supporting shaft 11' by a predetermined 5 di stance. The | ong connecting rod
71 extends toward the rear separate body 30" . Hence, if the &ire rotating
section 60 is actuated to rotate the front separate body 30"~ £nA 02
countercl ockwi se direction, for exanple, froma state showmn in FIG 5
toward a state showmn in FIG 6, the Ionglédnnecting rod 10 71 is

hori zont al | {rphgbeedcranappr oaehithe fpvar Welsafappepodyp 3e@h | oAs e ong
connecting rod 71 is pivoted rearward, the joint link 73 which is connected
to the | onginohudes i hvpnioded, réar roviatteblien seredlkenibseligisr 86t iton eslobut
one end thereof 15 which is rotatably fastened to the support 21. Mboreover,
as the joinbfl iwkidt8 itwor otatred, 4he sstvor inocohadct i nfacod 32 wheh fiogir
connected to the joint link 73, is also pivoted rearward. A second crank
plate 62" i|ant®ouftackd o Athe ikeastsepaivd® 20 beady mdbheto Hech ntegital liy
rotated therewith) Since the short connecting rod 72 is connected at one
end twer eof phoi@aBl@eintltdes seaendrerank qfiatieig625eiicth 50,deochs tire
positioned on the sane portion (that is, a left portion of the underfrane
20 in FIG Bptetidde dedachr age, 20pnal afthiresting t Becside ofothadiek ' 5
crank plate 6% tc; which thE~ 1 wrg :~crinectir.c7 rod . ~1is - 2 APR

~~.,L -20cogpest driy12 rRRARE ss&hidhalo the short connecting rod 72 is
spaced apart fromthe supporting shaft 11" by a predeterm ned di stance, if

the short connecting radoid i sipiyabedssearyRr do t hanreasnsenas atghagy 30"

is rotated in the 5 sane countercl ockwi se direction where the front

separate bogy; 30,1 %ofcoé A edpd bz L hy &%§&é§§ thﬁ; h@néﬂl%“ttr%{e]f’%;a%ts%el}()dy 3

0" . At this tinme, dependi ng upon mensi ons e crane 1 are

i nherently given fo ach_cra su as,_a radius of .10 standing rotation
and 4001 st anEETbet weRrDE nE T ot and trodr wepbs diel Lot GG o)
adequately determ ni a first point where the draulic cylinder 61 of the
e Tot at i Wt Shcrttbr Aot eEPe ot hEE | Sk dvgmay e

di stance fromthe first point_ to the supporting shaft 11' , a 15 second
poi nt wher eU$®@ PSngtonhEeVPhg Fad 178 | ToiectBd t C¥WE f fr GONGFEAR
plate 62', a distance fromthe second point to the supportinghshaft 11

a
| ength of tHP$OHFESRENRT n§ POHCFL, LN S HSEAPPatI B Sost t | BRC artda¥elengt h

of the joint link , _
driving section 50 are not directly related with

15 characterizing features of the present invention, detailed
descriptions thereof will be omitted herein.

In the present invention, while two travel driving
sections may be mounted to both of the front and rear separate
bodies 30’ and 307, respectively, for directly driving all

20 tires 40 of each underframe 20, it is preferred in view of a -
constructional simplification of éﬁe entire traveling device
10 that power be directly transmitted only to the rear tires
40" and the front tires 40’ be idly rotated, as shown in FIG.
5. In this case, as can be readily seen from ¥IGs. 5 through

25 7, the travel driving section &0 15 mounted to the rear



73, a third point where the short connecting rod 72 is 20- connected to the
second crank plate 62", a distance fromthe third point to the supporting
shaft 11" , and so forth, it is possible to rotate the front separate body
30" and the rear separate body 30" at different steering angL (il
respectively, in conformty with the rad~. us of standlng rotatlon éh i
2Jinharent!| yoenadby,~t ? ansfarcr a n alt
owhichtaa - 2APRZ2UR -21trave |ng deV|ce according to the
present invespdaratd sbappl i3@d. b Cbeb indatgtaldtyesrains exdanmpheréwi vthi apon

| engt hs and installation positions of the respective constitutive elenents
5 are set | maldmanEhgsyeBethay Sbeerding.angl es of the front and rear
separate bodies 30" and 30" are 21 and 22, respectively, to enable the
standi ng rotationwforde ttbarshege c4 aneavk] iBy thirscsieerénrrmnNglreénsfer
establishment, all the tires of the crane 1 are positioned orthogonal to

the |ines, éﬁ&ﬂ?cﬁlWﬁkytn&%sembeﬁ@bﬁgbbhkaﬁghe&h@ycﬁ%é&ﬂtéﬂhﬂﬂ%@ shandisng
rotation locus of the transfer crane 1, whereby inward or outward deviation

of the tiregrdgnPrigi ;EQHY ¥ e¥epb&ek id Tsﬂ@f%br e ¥ OLAL LAY $84dan Bfei S

further actuated in the state shown in FIG 6, the front and rear separate
bodi es 15 ]ﬂgﬁ O.rfle pteergd p i r b ed by 90
fromthe fggma éﬁd mgrd Egvgﬁgﬁtqﬁ%ilgggngﬁghga% ?%l dégiﬁ%ng9hese

90-r ot at ed e cilﬁlgfftgs'tﬂg"‘ﬁwséﬂtgrﬁwe%@l h, thtH@r‘%&FJtlg{oggé%cjcl%ﬁ”

executed. A fear Separate’bodies 3 are 2 - set
to have predeterq}cfg'%teeré 4£ :rfor ffecting the formard and
backward moverdent’*Sta 8Fn8 ot atTon 6 éward m gration, i S necessary

(o 11X ne st corigg angles ot he Llrse ia,sp.tl (he sicernn saoles

inve?6~0n, EJ“%Egﬁgﬂfél struétgfg ggofgng as it can rotate the tires 40
into desired steering directions. In this regard, it 1is
preferred that a hydraulic cylinder 61 be used to constitute
the tire rotating section 60 in a manner such that one end of
the hydraulic cylinder 61 is rotatably fastened to a support
15 21 of the underframe 20 and the other end of the hydraulic
cylinder 61 is rotatably connected to any one of the separate
bodies 30’ and 30” of the underframe 20 in a state wherein the
other end of the hydraulic cylinder 61 is spaced apart from
the supporting shaft 11’ or 117, as shown in FIGs. 5 through

20 7. -
In this preferred embodiment éf.the present invention,
it is illustrated that a first crank plate 62’ 1is securely

mounted to the front separate body 30’ to be integrally

rotated therewith and the hydraulic cylinder 61 s connected

h}
)]

between the first crank plate 62’ and the support 21 of the



-22angl e fixing section 80 is installed on any one of the front and rear
separate bodies 30" and 30". The steering angle fixing section 80 is not
specifically limted to a specific structure so long as it can securely
maintain the front and 5 rear separate bodies 30 and 30" at their
predetermined steering angles, respectively. In this enbodi nedt ABR the
present invention, a rotating yoke 81 is ygunted to any one (for exanple,
the front separate body 30') of the front and rear separate bodies 30" and
30" to be innhdgrérame r @0at edBY0 thwer evins brudhieorr obét | e yokee8lrdts:tfiogned
wi th several engaging grooves in a manner such that the engagi ng-grooves
correspond tecpbsntédress afesiclrebbdr gsovdd), Mhitdle pesirbidns ephbldedf dlwdarsd and
backward novenent, standing rotation and sideward mgration of the transfer
crane |, reapeciie’] yas Thiee 15 entgagrantk grlegveod’ncludestadd restouanigagieng
groove 82 for forward and backward novenent, a second engagi ng groove 83
for standi nguppbatimp, saad: aitihirdengaghing gepever84rbay sictewasdaiso
mgration. It 1s preferred to use the steering angle fixing section 80
whi ch 5 ncl udgsaged i ¥k8En&YLhadenp8srt e Ehxing120, cyhipdey 85 Jrediiskal | ed
on the support 21 of the underframe 20, adjoining the rotating yoke 81, and
i's actuated,hg1@ SRS UG that rinseheeli vely s coopesalas i thagneef the
first through third engagi ng grooves 82, 83 and 84. An engaging pin 86 is
reci procati ngl ¥, % jved at one end thereof 25 in the fixing cylinder 35.
ThP onher eizcof the engaging pin - 2 APR 20U2 -23 86 projects out of the
fixing cylinder 85 t r .rotati Y. i -
sel ectively engagg% ?ﬁ?&qgﬁgséﬁ8t§%b?§%s ?Hf%hg%abg?%ﬁ %?%%€é§§§§?l§§ and
84 by the acfuation of the f.ixing.cylinder 85. 5 1n this enbodinent .of the
pr esent invg%tﬁ%ﬁas %ﬁ% ?ﬁ #Fﬁ@pgéo¥hrgﬁbaugf t%%i¥ifgf c?éﬁ 6Fhaél§§' to
whi ch the hydraulic.cylinder 6 nd the |l o connegct i rod 71 are .
connggted, ?%E}@%#$%§§a?°PHEe%O At FH 95§gg§fa8F ?héggtﬂﬁﬂﬂﬁb§%%§Féngixing
section 80, thereB to reduce the nunber §I I%;conponents. In this respect,
it is to befPEGR grﬁﬁﬁ%¥sF80§ dtiehat Gt e Oe ¥t sSYRIF P uBedY t 4 For
constitute the -first crank plate 62' and the rotating yoke 81
respect i vel ¥ &heth® ab &P hg SERIFEE 1808k c ot ng-hed e 5t eSbper the
invention, the tire rotating section 60 is precisely i5 controlled in a
manner suchtiyeg  4herf tife NegieRgryY ahida bathkewa? e Hpvemdercesvandhagtiseat i on
and sideward mgration are effected, steering angles of the tires 40 are
accur at el y setataing, settdedi iy riot ation apglies! 2o ame 221 fehet@ht ©0f ohmed by
the transfer crane 1, and 90, respectively. At this tinme, 20 it is
pref ébred tddisr iserodee bodgndiibe thensieeriing gl edoariang edyi A" B0 to
fixedly maintain the tires 90 in their respective steered states at the
ti me when tte vdtiedr ithg angeesn@ffdite tofr ehed@iacerseitiagy jaesttideséni bed
above, a plurality

not directly supplied. In other words, a provision for

transmitting the steering force of the tire rotating section
60 from the front separate body 30’ to the rear separate body
20 30”7 is required.
To this end, in the present invéntion, the connecting
section 70 is arranged between the front separate body 30" and
the rear separate body 30” to transmit the steering force of

the tire rotating section 60 therebetween. According to the

N
[op

present invention, the connecting section 70 is constructed irn



of limt switches 90 through 95 for controlling operations of ~5 the
steer~nc angle fixing section bO and the tire rotating - 2 APR ~~; ~
-24section 60 be installed adjacent to the steering angle fixing section 80
and the front and rear separate bodies 30' and 30", as indicated by circles
in FIG 6. For exanple, as illustrated in FIGS. 8 through 107 2t APRe2®/! i it
switches 90, 91 and 92 can be installed_quacent to the fixing cylinder 85
of the steering angle fixing section 80 in such a manner that they are
spaced aparé& waendry gin@ndiiagr wbeded i flecar redegéenphetheontes 40Asst as
shown in FIG 11, three further limt switches 10 93, 94 and 95 for the
forward andobackwardimedeatn?d] ot afdi nfpr of atwarl and! sShalswend magreatengn,
respectively, are securely installed on the support 21 of the underframe 20
adj acent tootheideasrdepayadtel dodyf e whiizts fiex rokated, ardundhieheires
supporting shaft 11", in a manner such that they are arranged 15 in a
vertical dineckr@nactiracslyilon,d tdt eehdrofectironsar@i'e ' ocand Ig° ker the
forward and backward novenent, standing rotation and sideward m gration
respecti vel yhowt €id orrmed, on @ Ci,r el eneBhi aheotl £5s SAT frags: ofe thecrear
separate body 30" in a manner such that, as steering angles of the tires 40
are 20 changed, thdie YRR tRiRLAEHT 058 IB'ng 94nq@Bd 98\ i €N He spquenti al |y
brought into contact with the three limt swi tches 93, 94 and 95,
respectivel ye @i idiso@ndont Re RHQI @6hhORSr 93rand9, and 9518 (f1AEMBE SO
that they are vertically and circunferentially spaced apart one from 25
anot her. A S ik myhlhe tsereali Jge ﬂﬂﬂi t ;2 =~~~
- 25di st ancegﬁ et@\?\glgﬁ 'ltt\[}\gggf 4Pheogo?}gect?%dnr§tr 9% , QaZt‘% an 3/95:'3o rru%ltetg2 B
correspond ho t nt of e Limt sw.t 9 4 and, 95
respectivel%?b%o zﬁgggemﬁgliab e oﬁégatfggg of&%ﬁggﬁﬁrezxfgﬁitggmﬁt?ﬁgs 93,
99 a 95. 5. the.installation of t limt, switches. 90 through 95 i.n
headnays, Tt HEer il ose Shtuc T FPERCE: whGPBRITTEE S eer P ngSaRaiBer xi ng
section 80 is en aqgg into the first , ,

above “wi reference to FIG. 4, the connecting section 70 of

the present invention constitutes one of characterizing
features of the traveling device 10 according to the present
invention[ in that all the tires 40 of the underframe 20 are
15 held orthogonal to 1lines extending through a center of a
standing rotation locus of the transfer c¢rane 1, whereby

inward or outward deviation of the tires is prevented.
That 1is to say, the connecting section 70 which
constitutes one of characterizing features of the traveling
20 device 10 according to the present invention, connects the
front separate body 30’ and the rear seéarate body 30”7 with
each other, in a manner such that, when the standing rotation
of the crane 1 is effected, depending upon a position (a front
position and a rear position) of each underframe 20 with

25 respect to the crane 1 and a vosition (a front position anc a



engagi ng groove 82 for forward and backward novenent whi ch engagi ng groove
is defined in the rotating yoke 81 and thereby 10 the steering angl es of
the tires 40 are fixed as usual for the forward and backward novenent of
the transfer crane 1, that is, in a state wherein the limt switches 90, 91
and 92 are not brought into contact with the engaging pin 86~of Affe 2002
steering angle fixing section 80, if an qperating |lever is 15 mani pul at ed
for effecting the standing rotation of tHétransfer crane 1, the engagi ng
pin 86 of theafiyosgtephi nddr 8% i §ideserdfaged eaom vhdeffrate eAfagithg
groove 82 to be withdrawn. The w thdrawal of the engaging pin 86 is stopped
when the engagesgipimu8tineadley anposnei oni mwherferiehceaandetl2d teingagdd i nt o
t he second engagi ng groove 83 for standing rotation or a position where it

i s brought rohois@ntachgwahh duwer| idiidcusiietehes 8@eam@l18l caghskhowali okl G
9. Accordingly, the front separate body 30" is mair_tained in a state
wherein it ¢ha beis¢eereddnoand throeghtitdre f arengrabl bng the sdtandiimg 25
rotation of the crane - 2 APR 2002 -261f the withdrawal of the engagi ng
pin 86 is steppethn afédlis dOrtiexanpdiesrelr AfraheSECONUBecar ehkapsade thes
hydraulic cylinder 61 of the tire rotating section 60 is actuated. Then,

the rotatioBtghdimgly rdtateRPamate REYe301ockiiesd @ctdiatiican Lf ithher1c.
connecting section 70 and the rotation of the rear separate body 30" as

af orenent i oged, aboye Md higgkenense i BGHt itBkough 75 @ seguential Iy
i npl enented. When the rear "'separate body 30" reaches the position which

enabl es thepstanduRe HALAli PNsPlet gt LAgelensClane . the: | iiblsSugheh 94

10 for standing rotation is broug nto contact wt e projection 94

f t andi i i D, ’ - th t i f. th
o, SLnC GRL oL ohng SPONe | DUELS, Ay Wheket bgeplvation ghtne
t i tati f the t f | | eted. 15_At thi t.i d
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the engaging.pin 86 of the fixing cylinder 8 ich is already ved to its
bosi £1 on whet BT EReTistgagEn AL ¢ e BBEBRAT erhgithl oroive BHURAIRG
standing rotation, the traveling_device 10 is fixedly. 20 i ntai ned at the
steering angPE aEPPnfefr}jF@rst‘gﬁdi% r St BYLEhiQD Cb‘éscﬁ’fbége

above, the steering operation by the traveling device 10 for enabling the
standi ng r ofB2}%pr crane 1, as escribed above.

It is preferred that the connecting section 70 for

15 differentiating the steering angle of the front separate body

307 and the steering angle of the rear separate body 307 from

each other, comprises, as shown in FIGs. 5 through 7, a long

connecting rod 71 connected to the front separate body 30', a

short connecting rod 72 connected to the rear separate body

20 30", and a Jjoint link 73 having one end which is rotatably

fastened to the support 21 of the underfréﬁé 20 between the

front and rear separate bodies 30’ and 30”7 and the other end

which connects the long connecting rod 71 and the short
connecting rod 72 with each other.

The long connecting rod 71 is rotatably connected at one

N
(@]



is completed. For reference, FIG 10 illustrates a state wherein the fixing
cylinder 85 is fully diseng&ed fromthe 25 first through third enrag ~ncr
grc;oves a?, 8J and 84 which ar_e Z A~~ Zoo2 -27fornmed in the rotating
yoke 81 and the front separate body 30" can be freely rotated._y%hpQ @W Zs
described that the traveling device 10 is used for changing steering ﬁ'éle
of the tires thereby to 5 allow the transfjer crane 1 to be noved fromthe
forward and backward novement position to the standing rotation position,

it isto béﬂFbéaﬁﬂ§@Gn&@r§téé@etﬁéttB?hE%r%Eé%¥¥H@I&ﬁgﬁe6@ﬁaW§ﬂﬁg side
operations anong the forward and backward novenent, the standing rotation
and the si denwaRPosiigratPoaneiches ity dondbiécedthe Avéianlisar aydaRder 61
Furthernore, it will be readily understood that the |ocations and

oper ations iof ¢henddtad, swit thes 9Det HoogghrIHeas ideseroidbett abovepaasdgi ven
by way of exanple. As a consequence, in the case that the nunber, |ocations
and 15 operatdmns fabml | bhe sswpmhdsinar e soblier w8t nodi fa edhresteéernngedngl es
of the tires can be precisely changed to enable forward and backward
novengnt, sdiandinag.r orAéi bon@rcshtewanrd; mMogr atli exteand tbeatdr ehe otait ng
section 60 and the steering angle fixing section 80 can be adequately
control | ed 4depa2Qtpr opayl Bof i x Kderged Steey iTigeangitasindhecabove 6t ated
conponents such as the travel driving section 50, the hydraulic cylinder 61
of the tiredtebakldng tsectric@atb0, thbe fFixhdg eybinges 85@f the staeriag
angle fixing section 80 and the |ike are constructed in a manner 25 such

that the;: cRintchR168RNI O @-ddHiQMgh rarvakh@bYe O from 4 ARBLE00RowR8in
operating |l evers provided in a driver conpartnent, and detail ed

descriptionsrd hef egfavy! & Q&Eéﬁér%a% her ek, 65 énd efiild cohiectiayetddd

devir_e of a transfer crane according to the present invention, constructed

as_ngptioneq § A gv\fﬁ’zoﬁ'&gﬂgfﬁ%\zgﬁlea@t iea?pélr% tc’?la.tthep%a?fi‘égpgﬁg%fﬂ by

usi ng one trave riving se one rotating section, one connecting
.section anqxpne steering angle fixing section, it is possible to reliably
effect forward and backward novenent, standing rotation and sideward

m gration of theAs the long connecting rod 71 is pivoted rearward, the

joint link 73 which is connected to the long connecting rod

71, 1is rotated in a clockwise direction about one end thereof

15 which is rotatably fastened to the support 21. Moreover, as

the joint 1link 73 1is rotated, the short connecting rod 72

which 1s connected to the Jjoint 1link 73, 1is also pivoted
rearward.

A second crank plate 62” is mounted to the rear separate

20 body 30” to be integrally rotated therewith. Since the short

connecting rod 72 is connected at one end therééf to a side of

the second crank plate 62”7 which side is positioned on the

same portion (that i1s, a left portion ¢f the underframe 20 in

FIG. 5) of the underframe 20, along with the side of the first

25 crank plate 62’ to which the long connecting rod 71 15



10 transfer crane w thout experiencing inward or outward deviation of tires
and fixedly maintain tires at respective steered angles for enabling the
forward and backward novenent, standing rotation and sideward m gration of
the transfer crane, respectively. 15 In the draw ngs and SpEQif%@ﬂttgﬂ,
t here have been disclosed typical preferred enbodi nents of thg i nvention
and, al though specific terns are enployed, _they are used in a generic and
descriptive sense only and not for purposes of limtation, the scope of the
i nventi on bePMEE@d f ot R iNRIIRE Z0!GholUhew ridiec|sdiord. connegtAp PE92 TAHAT
IS CLAIMED IS: -29 1. Atraveling device of a transfer crane including a
plurality ofsunsiea¢ednespaizch hesi ngtiie onsuppeligsr sepaftat el B bodvesato
each of which at least one tire is nounted, the traveling device
conpri si ng:predatamiingd Wi aseeti ohf mobet eshad atoheestimnerofi the fisont
and rear separate bodies of each underfrane, for driving tires; 10 atire
rotati ng sectvaredackiamgaod, onee of edthes efpagatt eabhddy ed®” sieparatageoiodineshef
each underframe, for providing steering force to at |east one tire nounted
t herebo; a samesturgredotikenseonneed eibrbetiveeen e frcot sapdraear bedpar at e
bodies in a manner such that a difference is 15 i nduced between steering
angl es of th®m iforotaaasm thi sgntheosi@erwhigh f ohee fubhth sepapaoyi dedyt o
the one of them also to the other of them and a steering angle fixing
section forzds xing steering angles of the front and rear separate bodies to
desired ones. 20 2. The traveling device as clainmed in claim1, wherein the
tire rotating Se@h!Qﬂﬁ%@ﬁﬁﬁk§e%k%e%ﬁ@hgubb%ncﬁhhaﬁgion§5o§-tﬁ@eckéﬁéeh!n9
device a5 c-a~nec~ m~ claim1, - 2 aP~ zooz -30wherein the travel driving
section is jnhstalled. - t d d t I LN
section andh?ﬁgpg%ge%ﬁﬂakgﬁ%{gaiVégﬁgﬁge%F?gnxg?ggin%?g}f%%%bﬁgpﬁggfggnt
separate body. T .ravel i.ng dewvi S ied in ckaiml Ln the
paj g %E/aencﬁn;&;i e ihaveling, devlcs, & Ok%ﬁé&% t gﬁ@ an&m%SJE

steering an ng section conprises a T ng yoke I's nmounted to
one of the front and near separaledodigs Lo Re. L1 eqrally fi9hated; vor
point where the hydraulic cylinder 61 of the tire rotating
section 60 is connected to the first crank plate 62', a
distance from the first point to the supporting shaft 11/, a
15 second point where the long connecting rod 71 1s connected to
the first crank plate 62’, a distance from the second point to
the supporting shaft 11/, a length of the long connecting rod
71, an installation position and a length of the joint link
73, a third point where the short connecting rod 72 1is
207 connected to the second crank plate 627, a distance from the
third poigz‘to the supporting shaft 11”7, and so forth, it is
possible to rotate the front separate body 30’ and the rear

separate body 30” at different steering angles, respectively,

in conformity with the radius of standing rotation which 1is

N
n

inherently owned by the transfer crane 1 to which the



engagi ng grooves in a manner such that the engagi ng grooves 10 correspond
to steering angles of the tires which enable forward and backward novenent,
standing rotation and sideward mgration of the transfer crane,
respectively, and a fixing cylinder having an engaging pin which is_,
selectively engaged into one of the engagi ng grooves to fixeﬁl&?ﬁaﬂmﬁain a
steered 15 state of one of the front and_rear separate bodies. 5. The
traveling device as clainmed in claim4, therein a plurality of first limt
swi t ches arteravelanged dedjiaeentctordhegf i &é ngtley | iprsrgntt he rfviemgtiohi niik
switches 20 functioning to stop the engaging pin at positions where it is
sel ecti vel yagmgssged Wi th t he engagi ng grooves when one of the front and
rear separate bodies is steered to positions enabling forward and backward
novenent, standi NOIG Ot &t | DNl wsd-asiedevar d aXagipati oin  ehikhe i¢mgtsfer aagane,
resp~ct~vely. 25 - 2 Af' ~ 200Z -316. The traveling device as clainmed in
claiml, whegetdllatilow abktyiohs SEEAHE lrhd¥idkecsitt Chess @ i tdicardeadeadacent
to one of the front and rear separate bodies, the second limt swtches
funct Eoni ngat® sdtopran epahati sRcefcidie Sebiri8gr gh@iéhdb sagid Fronireangne of
the front and rear separate bodies is precisely steered to steering angl es
enabl i ng f oruer dsand-Rackwardsmyeneny, 35t apdt ng rai@tion angsideward

m gration of the transfer crane, respectively. 10 7. The traveling device
as clai med {n iy Rneapl Lmdahal B chelinboWigEelp hleccoBREAEI AY SEELI On
conprises a long connecting rod connected to one of the front and rea

separ ate bodj es, rt Anect.i negt,eqd.,t.o .t ot he f front
and rear se%lélrs;tse e(%)‘J(}lsll s,a?l%rjig ggj{:%lg]ﬁ{%eﬁk%h%\(;lllnghgnetrl?gse%g \A/ngcﬁglglge
coupled to fhe]ynderfn%ne b tmegqbthe Eron% agg rear separate b%die? and
the other ehd 3¢ whi%Sh “tHE® on% t(: STHYEET n§ rod and t'He® 'shdr°PEGméc ny’ng
are nnected. 8., The traveljng device as claiped. jn claim.7, 20 wherein
the £BT e r ot nbo Cbt PO aHiE 4R 106 Lo SHROELE o Mo Shd 1B ABELR A0St one
ends thereof to a first crank plate which is installed in such a way as to
be i nt egr al 1if rott @ WG I6nd o' NERELY r dAWARAI OF e QM TWEPAr dEELBbH RSOt and

t he short connecting rod is connected at one end thereof to a second 25
crank pl at e&hghitdiess ipngf a¥ieal i regeented. wvay as to be - 2 AP R 20&

-32integrally rotated with the other of the front and rear separate bodies.
If the tire rotating section 60 is further actuated in

r od

the state shown in FIG. 6, the front and rear separate bodies
15 30’ and 30” are steered to positions where they are rotated by
90° from the forward and backward movement positions shown in
FIG. 5. In these 90°-rotated positions, sideward migration of

the transfer crane 1 can be executed.
After the front and rear separate bodies 30’ and 30”7 are
20 “set to have predetermined steering angles for effecting the
forward and gggkward movement, standing rotation or sideward
migration, 1t is necessary to fix the steering angles of the
tires 40 so that the steering angles cannot be changed while

the crane 1 runs.

25 To this end, in the present invent:on, the steering



9. The traveling device as clainmed in claim8, 5 wherein the rotating yoke
and the first crank plate are made of the sane nenber.

. A5. A35. A. AA3. A3. A& A@A. A
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engaging pin 86 is reciprocatingly received at one end thereof

25 in the fixing cylinder 85. The other enc of the engaging pin
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crank plate 62’ and the rotating yoke 81, respectively.

In the traveling device 10 according to the present
invention, the tire rotating section 60 is ©precisely
i5 controlled in a manner such that, when the forward and
backward movement, standing rotation and sideward migration
are effected, steering angles of the tires 40 are accurately
set at 0°, standing rotation angles 21 and 22 inherently owned
by the transfer crane 1, and 90° respectively. At this time,
20 it 1% preferred that, in order to enable the steering angle
fixing section 80 ZD fixedly maintain the tires 40 in their
respective steered states at the time when the steering angles
of the tires 40 are set as just described above, a plurality

of limit switches 90 through 95 for controlling operations of

25 the steering angle fixing secticon 80 and the tire rotating
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10(@Q! 10%& ()-@Q! 109 ()-@Q!10%& ()-!S9!'10% 1 & ()--#Y10%& ()-3 10(

10( ~5556667UEK® 18vitches 90, 91 and 92 can be installed adjacent to the

10( YM 10%&' ()-S$10%& ()-,3 ' 109%& ()-y, 109 ()- @L0%&' ()-s$10%& () - 77888Co9"
?K@ 10 fixing cylinder 85 of the steering angle fixing section 80 in
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109 () - 9! 10%% ) sd =Vt aYK@rEQ 30 three further limit switches

10 93, 94 and 95 for the forward and backward movement, standing
rotation and sideward migration, respectively, are securely
installed on the support 21 of the underframe 20 adjacent to
the rear separate body 30”7 which 1is rotated around the
supporting shaft 11”7, in a manner such that they are arranged

15 in a vertical direction. In addition, three projections 937/,
94" and 95" for the forward and backward movement, standing
rotation and sideward migration, respectively, are formed on a
circumferential outer surface of the rear separate body 307 in
a manner such that, as steering angles of the tires 40 are

20 changed,” the three projections 93’, 94’ and 95’ can be
sequentially brought‘~;nto contact with the three limit
switches 93, 94 and 95, respectively. To this end, the
projections 93’, 94’ and 95" are formed so that they are
vertically and circumferentially spaced apart one from

another. A person skilled 1in the art will recognize that

N
n
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steering angle fixing section 80 is engaged into the first
engaging groove 82 for forward and backward movement which
engaging groove is defined i1n the rotating yoke 81 and thereby
10 the steering angles of the tires 40 are fixed as usual for the
forward and backward movement of the transfer crane 1, that
is, in a state wherein the limit switches 90, 91 and 92 are
not brought into contact with the engaging pin 86 of the
steering angle fixing section 80, 1if an operating lever 1is
15 manipulated for effecting the standing rotation of the
transfer crane 1, the engaging pin 86 of the fixing cylinder
85 1is disengaged from the first engaging groove 82 to be
withdrawn. The withdrawal of the engaging pin 86 is stopped
when the engaging pin 86 reaches a position where it can be
20 engaged into the second engaging groove 83 for standing
rotation or a position where it is brought into contact with
two limit switches 90 and 91 as shown in FIG. 9. Accordingly,
the front separate body 30’ is maintained in a state wherein

it can be steered toward & position for enabling the standing

rotation of the crane 1.
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projection 94’ for standing rotation as shown in FIG. 11, -
whereby the actuation of the hydraulic cylinder 61 is stopped
and the steering operation for the standing rotation of the
transfer crane is completed.

15 At this time, due to the fact that the rotation of the
front separate body 30’ is limited by the engaging pin 86 of
the fixing cylinder 85 which is already moved to its position
where it is engaged into the second engaging groove 83 for
standing rotation, the traveling device 10 1is fixedly

20 maintained &t the steering angles enabling the standing
rotation. By this, as desé;;bed above, the steering operation
by the traveling device 10 for enabling the standing rotation
is completed. For reference, FIG. 10 illustrates a state
wherein the fixing cylinder 85 is fully disengaged from the

25 first through third encgagina grooves 62, 82 and 84 which are
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it 1is to be readily understood that other steering angle
changing operations among the forward and backward movement,
the standing rotation and the sideward migration can be

10 conducted in a similar manner.

Furthermore, it will be readily understood that the
locations and operations of the limit switches 90 through 95
as described above was given by way of example. As a
consequence, in the case that the number, locations and

15 operations of limit switches are otherwise modified, steering
angles of the tires can be precisely changed to enable forward
and backward movement, standing rotation or sideward
migration, and the tire rotating section 60 and the steering
angle fixing section 80 can be adequately controlled to

20 properly fix chahged steering angles.

The above stated components such as the travel driving
section 50, the hydraulic cylinder 61 of the tire rotating
section 60, the fixing cylinder 85 of the steering angle
fixing section 80 and the like are constructed in a manner

25 such that they can be controilea through a variety o=
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100 P *L1 10908 () - (L! 109608 () - &9! 10%60& () -! 3" $10%00&" () - 9! 109%2&' () - YM 10%0&
() -' BCDE} "8ldcot@ifh§! t&0®he present invention, constructed as mentioned
5 above, provides advantages in that, per each underframe, by
using one travel driving section, one tire rotating section,
one connecting section and one steering angle fixing section,
it is possible to reliably effect forward and backward
movement, standing rotation and sideward migration of the
10 transfer crane without experiencing inward or outward
deviation of tires and fixedly maintain tires at respective
steered angles for enabling the forward and backward movement,
standing rotation and sideward migration of the transfer
crane, respectively.
15 In the drawings and specification, there have been
disclosed typical preferred embodiments of the invention and,
although specific terms are employed, they are used in a
generic and descriptive sense only and not for purposes of

limitation, the scope of the invention being set forth in the

20 following claims.
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5 bodies to each of which at least one tire is mounted, the

traveling device comprising:

a travel driving section mounted to at least one of the
front and rear separate bodies of each underframe, for driving
tires;

10 a tire rotating section acting on one of the front and
rear separate bodies of each underframe, for providing
steering force to at least one tire mounted thereto;

a connecting section connected between the front and
rear separate bodies in a manner such that a difference is

15 induced between steering angles of them, for transmitting the
steering force which is provided to the one of them, also to
the other of them; and

a steering angle fixing section for fixing steering
angles of the front and rear separate bodies to desired ones.

20 )

- 2. The traveling device —;g claimed in claim 1,

wherein the tire rotating section comprises a hydraulic

cylinder.

25 3. The traveling device as <¢laimed 1n claim 1,
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separate body, and the tire rotating’ section and thé steering

angle fixing section are installed on the front separate body.

5 4, The traveling device as claimed in claim 1,
wherein the steering angle fixing section comprises a rotating
yoke which is mounted to one of the front and rear separate
bodies to be integrally rotated therewith and is formed with
engaging grooves in a manner such that the engaging grooves

10 correspond to steering angles of the tires which enable
forward and backward movement, standing rotation and sideward
migration of the transfer crane, respectively, and a fixing
cylinder having an engaging pin which is selectively engaged
into one of the engaging grooves to fixedly maintain a steered

15 state of one of the front and rear separate bodies.

5. The traveling device as claimed in claim 4,
wherein a plurality of first 1limit switches are arranged
adjacent to the fixing cylinder, the first limit switches

20 functioning to stop the engaging pin at positions where it is
selectively engaged with the engaging<§}ooves when one of the
front and rear separate bodies 1s steered to positions

enabling forward and backward movement, standing rotation and

sideward migration of the transfer crane, respectively.
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adjacent to one of the front and rear separate bodies, the
second limit switches functioning to stop an operation of the
5 tire rotating section when one of the front and rear separate
bodies 1is precisely steered to steering angles enabling
forward and backward movement, standing rotation and sideward

migration of the transfer crane, respectively.

10 7. The traveling device as claimed in any one of the
claims 1 to 6, wherein the connecting section comprises a long
connecting rod connected to one of the front and rear separate
bodies, a short connecting rod connected to the other of the
front and rear separate bodies, and a joint link having one

15 end which is coupled to the underframe between the front and
rear separate bodies and the other end to which the Ilong

connecting rod and the short connecting rod are connected.

8. The traveling device as claimed 1in claim 7,

20 wherein the tire rotating section and the long connecting rod
are connected at one ends thereof to a fI;ét crank plate which

is installed in such a way as to be integrally rotated with

one of the front and rear separate bodies, and the short

connecting rod is connected at one end therect to a second

crank plate which 2s installed 1n such a way as to be
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9. The traveling device as claimed in c¢laim 8,
5 wherein the rotating yoke and the first crank plate are made

of the same member.



